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(54) BRITTLE SEAL 

(57)Abstract: 

PURPOSE: To provide a brittle seal for preventing forgery and 
alternation, difficult to discriminate the layer constitution or the 
structural materials and having an unique color tone capable of 
discriminating authenticity and particularly a brittle seal for 
optically preventing forgery and alternation, obtained by 
laminating ceramics. 

CONSTITUTION: The brittle seal is obtained by successively 
providing a partially formed releasing layer 3, a functional layer 
4 and an adhesive layer 5 and the functional layer 4 is made by 
laminating plural ceramic materials different in refractive index. 
The brittle seal has a property capable of reflecting or 
transmitting the light in a specific wavelength region by 
constituting the functional layer 4 so as to alternately combine 
the ceramic of a low refractive index layer 7 and a high 
refractive index layer 6 and exhibits different color by changing 
the angle to observe because the film thickness of the 
functional layer 4 is changed to shift the wavelength region. And 
it is discriminable that the seal is released after adhesion 
because the trace made by releasing is remained. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The brittle seal with which it comes to prepare partial formation stratum disjunctum, the stratum 
functionale, and a glue line one by one on a base material, and said stratum functionale is characterized by 
coming to carry out the laminating of two or more ceramic ingredients with which refractive indexes differ. 
[Claim 2] The brittle seal according to claim 1 with which said stratum functionale is characterized by 
consisting of combination of a high refractive-index layer and a low refractive-index layer. 
[Claim 3] Claim 1, the brittle seal of two publications with which said stratum functionale is the layered 
product of the ceramic ingredient with which refractive indexes differ, and is characterized by coming to 
arrange the combination of a high refractive-index layer and a low refractive-index layer by turns. 
[Claim 4] Claim 1, the brittle seal of two publications with which said stratum functionale is characterized 
by being the layered product which consists of combination of the any one and zinc sulfide of magnesium 
fluoride, a calcium fluoride, cerous fluoride, aluminum fluoride, a silicon dioxide, an aluminum oxide, and a 
magnesium oxide. 

[Claim 5] Claim 1, the brittle seal of two publications which are characterized by said stratum functionale 
being the layered product which consists of combination of magnesium fluoride, a calcium fluoride, cerous 
fluoride, aluminum fluoride, a silicon dioxide, an aluminum oxide, and the any one and the zirconium 
dioxide of magnesium oxide. 

[Claim 6] Claim 1 , the brittle seal of two publications with which said stratum functionale is characterized 
by being the layered product which consists of combination of the any one and the titanium dioxide of 
magnesium fluoride, a calcium fluoride, cerous fluoride, aluminum fluoride, a silicon dioxide, an aluminum 
oxide, and magnesium oxide. 

[Claim 7] Claim 1, the brittle seal of two publications with which said stratum functionale is characterized 
by being the layered product which consists of combination of the any one and the cerium dioxide of 
magnesium fluoride, a calcium fluoride, cerous fluoride, aluminum fluoride, a silicon dioxide, an aluminum 
oxide, and a magnesium oxide. 

[Claim 8] Claim 1, the brittle seal of two publications with which said stratum functionale is characterized 
by being the layered product which consists of combination of the any one and tantalum oxide of 
magnesium fluoride, a calcium fluoride, cerous fluoride, aluminum fluoride, a silicon dioxide, an aluminum 
oxide, and a magnesium oxide. 

[Claim 9] Claim 1 , the brittle seal of two publications with which said stratum functionale is characterized 
by being the layered product which consists of combination of the any one and the zinc oxide of magnesium 
fluoride, a calcium fluoride, cerous fluoride, aluminum fluoride, a silicon dioxide, an aluminum oxide, and a 
magnesium oxide. 

[Claim 1 0] Claim 1 , the brittle seal of two publications with which said stratum functionale is characterized 
by being the layered product which consists of combination of the any one and indium oxide of magnesium 
fluoride, a calcium fluoride, cerous fluoride, aluminum fluoride, a silicon dioxide, an aluminum oxide, and 
magnesium oxide. 

[Claim 1 1] Claim 1, the brittle seal of two publications with which said stratum functionale is the layered 
product of the ceramic ingredient with which refractive indexes differ, and is characterized by preparing a 
coloring layer in the field by the side of a glue line. 

[Claim 12] Claim 1, the brittle seal of two publications which are characterized by coming to form said 
partial formation stratum disjunctum in the shape of a pattern. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a brittle seal, especially prevents reuse, and relates to the 

brittle seal which makes forgery or an alteration difficult. 

[0002] 

[Description of the Prior Art] Conventionally, a means to prevent forgery has the thing which enables it to 
distinguish a genuine article and imitation, when imitating the goods itself considering as a difficult thing, or 
imitating attaches a difficult thing in goods as certification of being a genuine article. For example, a bill etc. 
can paint to the color tone which performs detailed processing to the very thing itself like negotiable 
securities, or is hard to imitate, and it enables it to prevent the former by making difficult forgery by 
imitation, unjust use of a printing technique, or illegal copy according a material to a copying machine etc. 
as a special thing. 

[0003] As [ make / duplicate and forgery / more / perform detailed processing which was described above, 
or become possible to reappear easily, even if it makes color hard to imitate, make a processing technique 
high detailed corresponding to such a technique, and / tend / furthermore, / by advance of digital technique, 
such as an advance of a printing duplicate technique or a copying machine, / difficult ] 
[0004] Since the latter is only attached in goods and it is easy to deal with it, it has the seal with which the 
image which comes to be used widely, for example, consists of a relief mold hologram was formed. This 
forms a hologram image in concave convex, and has the effectiveness that it can mass-produce, by 
embossing. It is constituted so that a seal may be made difficult [ exfoliation ] or reproducing after 
exfoliation may become difficult especially in consideration of lamination, and once sticking on a card, a 
bill, a certification document, etc. as a candidate for use, that a certain hand was added to goods, such as not 
only forgery but an alteration, presupposes that it can distinguish at a glance by a part or the whole of a 
hologram being destroyed if this is exfoliated. 

[0005] As such advanced technology, stratum disjunctum is partially prepared in the background of a 
transparent plastics base material, it has become pattern-like, and there are some which prepared the 
adhesive layer on it so that it may be indicated by JP,46-4432,Y. Moreover, transparent stratum disjunctum 
is partially formed in the background of a transparent film base material, there are some which prepared the 
printing display layer in it in piles, and the re-adhesion prevention pressure sensitive adhesive sheet is 
indicated so that it may be further indicated by JP,4-17554,Y, so that it may be indicated by JP,3-7372,Y. 
[0006] Moreover, if it is in the seal equipped with the forged prevention function, there is a demand of a 
forged prevention function not changing with the surrounding environments which can distinguish a genuine 
article or imitation easily and which cannot distinguish the configuration of the seal itself easily. 
[0007] 

[Problem(s) to be Solved by the Invention] If distinction of the truth by advanced detailed-izing expands and 
looks at a detailed part, or it is very careful of it and it does not look at it as compared with a genuine article 
etc., in order to overlook it, it is stopping however, suiting its actual transaction status — the brightness and 
check time amount of the location must fully be taken. Moreover, it becomes [ cannot use a material as 
material completely unique as special, and ] in cost or high and is not realistic. Moreover, since the above 
holograms are simple for configurations, such as a hologram principle and a layer, and it is becoming that it 
is easy to be forged, the forged prevention effectiveness by this is also fading. 

[0008] By exfoliating, the sheet and re-adhesion prevention pressure sensitive adhesive sheet which carried 
out pattern NINGU of the stratum disjunctum furthermore described above discover the function, and 
cannot distinguish it easily about the sheet itself in the condition of having stuck on that to which these tend 
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to prevent forgery. 

[0009] Then, it is to offer the optical brittle seal for forged alteration prevention which is a brittle seal for 
forged alteration prevention which has the unique color tone in which truth distinction is possible, and 
comes to carry out the laminating especially of the ceramics while distinction of lamination, a component, 
etc. is difficult for this invention. 
[0010] 

[Means for Solving the Problem] Invention indicated by claim 1 is a brittle seal with which it comes to 
prepare partial formation stratum disjunctum, the stratum functionale, and a glue line one by one on a base 
material, and said stratum functionale is characterized by coming to carry out the laminating of two or more 
ceramic ingredients with which refractive indexes differ. 

[001 1] Invention indicated by claim 2 is a brittle seal characterized by said stratum functionale consisting of 
combination of a high refractive-index layer and a low refractive-index layer on the assumption that 
invention according to claim 1 . 

[0012] Invention indicated by claim 3 is a brittle seal which said stratum functionale is the layered product 
of the ceramic ingredient with which refractive indexes differ, and is characterized by coming to arrange the 
combination of a high refractive-index layer and a low refractive-index layer by turns a premise [ invention 
of claim 1 and two publications ]. 

[0013] Invention according to claim 4 is a brittle seal characterized by being claim 1 and the layered product 
which said stratum functionale becomes from the combination of the any one and zinc sulfide of magnesium 
fluoride, a calcium fluoride, cerous fluoride, aluminum fluoride, a silicon dioxide, an aluminum oxide, and a 
magnesium oxide on the assumption that invention of two publications. 

[0014] Invention according to claim 5 is a brittle seal characterized by being claim 1 and the layered product 
which said stratum functionale becomes from the combination of magnesium fluoride, a calcium fluoride, 
cerous fluoride, aluminum fluoride, a silicon dioxide, an aluminum oxide, and the any one and the 
zirconium dioxide of magnesium oxide on the assumption that invention of two publications. 
[0015] Invention according to claim 6 is a brittle seal characterized by being claim 1 and the layered product 
which said stratum functionale becomes from the combination of the any one and the titanium dioxide of 
magnesium fluoride, a calcium fluoride, cerous fluoride, aluminum fluoride, a silicon dioxide, an aluminum 
oxide, and magnesium oxide on the assumption that invention of two publications. 

[0016] Invention according to claim 7 is a brittle seal characterized by being claim 1 and the layered product 
which said stratum functionale becomes from the combination of the any one and the cerium dioxide of 
magnesium fluoride, a calcium fluoride, cerous fluoride, aluminum fluoride, a silicon dioxide, an aluminum 
oxide, and a magnesium oxide on the assumption that invention of two publications. 

[0017] Invention according to claim 8 is a brittle seal characterized by being claim 1 and the layered product 
which said stratum functionale becomes from the combination of the any one and tantalum oxide of 
magnesium fluoride, a calcium fluoride, cerous fluoride, aluminum fluoride, a silicon dioxide, an aluminum 
oxide, and a magnesium oxide on the assumption that invention of two publications. 

[0018] Invention according to claim 9 is a brittle seal characterized by being claim 1 and the layered product 
which said stratum functionale becomes from the combination of the any one and the zinc oxide of 
magnesium fluoride, a calcium fluoride, cerous fluoride, aluminum fluoride, a silicon dioxide, an aluminum 
oxide, and a magnesium oxide on the assumption that invention of two publications. 
[0019] Invention according to claim 10 is a brittle seal characterized by being claim 1 and the layered 
product which said stratum functionale becomes from the combination of the any one and indium oxide of 
magnesium fluoride, a calcium fluoride, cerous fluoride, aluminum fluoride, a silicon dioxide, an aluminum 
oxide, and magnesium oxide on the assumption that invention of two publications. 

[0020] Invention according to claim 1 1 is a brittle seal which said stratum functionale is the layered product 
of the ceramic ingredient with which refractive indexes differ, and is characterized by preparing a coloring 
layer in the field by the side of a glue line a premise [ invention of claim 1 and two publications ]. Invention 
according to claim 12 is claim 1, claim 1 characterized by coming to form said partial formation stratum 
disjunctum in the shape of a pattern on the assumption that invention of two publications, and the brittle seal 
of two publications. 
[0021] 

[Function] Since the thickness of the stratum functionale changes by changing the include angle which has 
and looks at the property of making the beam of light of a specific wavelength field reflect or penetrate by 
combining the ceramic of a low refractive index and a high refractive index with the stratum ftinctionale by 
turns according to the brittle seal of this invention, the wavelength field of transparency and reflection shifts 
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and distinction of a color is easily attained from it differing and being visible. 

[0022] Moreover, if a seal is removed, while other layers will exfoliate from stratum disjunctum by stratum 
disjunctum, the part of other layers which are not in contact with stratum disjunctum is destroyed, the part 
remains in the stuck body, and it will be in the condition of having adhered to the seal with which another 
side exfoliated. 

[0023] Without affecting change of the color of the transmitted light or the reflected light, and the imprint to 
the transferred base material of the stratum functionale by furthermore forming a coloring layer in a lower 
layer, an imprint foil can be colored, and it becomes more legible, and the class of color can be chosen. By 
furthermore making stratum disjunctum into the shape of a pattern, the part destroyed at the time of 
exfoliation appears as specific pattern, mark, alphabetic character, etc. which has the above-mentioned 
optical property. 

[0024] Hereafter, this invention is explained to a detail based on a drawing. Drawing 1 is the sectional view 
showing the configuration of the brittle seal of this invention, and drawing 2 is the sectional view showing 
the condition before and behind exfoliation of the brittle seal of drawing 1 . Drawing 3 is the sectional view 
showing the configuration of the brittle seal of other examples of this invention. Drawing 4 is the sectional 
view showing the condition before and behind exfoliation of the brittle seal of drawing 3 , and drawing 5 is 
an explanatory view explaining a desquamative state with the brittle seal of the example in drawing 2 and 
drawing 4 . Drawing 6 and drawing 7 are the graphical representations showing the visible spectrum of the 
stratum functionale with the brittle seal of this invention, and drawing 8 is a graphical representation 
showing the visible spectrum of the imprint foil made into the example of a comparison over the brittle seal 
of this invention. 

[0025] 1 of drawing 1 is the brittle seal of this invention, and the laminating of the partial formation stratum 
disjunctum 3, the stratum functionale 4, and the glue line 5 is carried out one by one on the base material 2. 
The stratum functionale 4 is a ceramic layer which consists of a high refractive-index layer 6 and a low 
refractive-index layer 7. Moreover, printing layers, such as a pattern and an alphabetic character, may be 
prepared in the range acting as a failure, and in order to protect this, a protective layer can be prepared in 
another field of a base material 2 if needed. 

[0026] Next, drawing 3 is the sectional view showing the configuration of the brittle seal 1 1 of other 
examples of this invention, and the laminating of the partial formation stratum disjunctum 3, the stratum 
functionale 4, the coloring layer 5, and the glue line 5 is carried out one by one on the base material 2. The 
stratum functionale 4 is a ceramic layer which consists of a high refractive-index layer 6 and a low 
refractive-index layer 7. Moreover, printing layers, such as a pattern and an alphabetic character, may be 
prepared in the range acting as a failure, and in order to protect this, a protective layer can be prepared in 
another field of a base material 2 if needed. 

[0027] That what is necessary is to need to have sufficient transparency since a base material 2 looks at the 
stratum functionale 4 through this, and just to have still a certain amount of rigidity and surface smooth 
nature, it is not limited especially and high polymer films, such as polyester film and a polyolefine film, are 
raised. Moreover, it is also possible to color with a coloring agent in the uninfluential range. 
[0028] The partial formation stratum disjunctum 3 must be smaller than the adhesive strength of the glue 
line 5 to a pasted up object, for example, paper, plastics, etc., and this business may be filled, and as long as 
it is close to the refractive index of a base material 2, it may be what kind of thing. Even if it is an organic 
material, it does not matter even if it is an inorganic material. Therefore, the part to which the adhesive 
property of a glue line should be just large, and an exfoliation part (part which remains in a pasted up object) 
remains in a base material further rather than the adhesive property of stratum disjunctum must have the 
good adhesion of the stratum functionale to a base material. That what is necessary is just what is viewed 
and distinction attaches, specific pattern, mark, alphabetic character, etc. can be used for a pattern, and it can 
choose it as arbitration according to an application, respectively. 

[0029] The stratum functionale 4 carries out two or more layer laminating of the ceramic from which a 
refractive index differs by specific thickness by turns. As a low refractive-index layer 8 One of a magnesium 
oxide (refractive index n= 1.6), a silicon dioxide (n= 1.5), and magnesium fluorides (n= 1.4) As a high 
refractive-index layer 7, they are a titanium dioxide (n= 2.4), a zirconium dioxide (n= 2.0), and the 
compound layer that carried out the laminating by thickness predetermined [ of the zinc sulfide (n= 2.3) / 
one ]. This stratum functionale 4 can also prepare two or more layers which consist of the above-mentioned 
combination. In this example, also about the ingredient except having hung up above, if the laminating 
conditions of the layer to constitute are fulfilled, it can use. 

[0030] By changing making this stratum functionale 4 reflect or penetrate the beam of light of a 
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predetermined wavelength field, and the include angle to see, the optical path length in a thin film changes, 
and the color of the transmitted light or the reflected light can change and be seen, thereby, it is ****** 
about forged tightness. Since the protective layer 4 of the imprint foil 1 for forged prevention of drawing 1 is 
a low refractive index in an organic polymer, as for the following layer which touches this protective layer 
4, it is desirable that it is a high refractive index. Generally the spectral characteristic changes according to a 
number of layers. Including the protective layer 3, although a number of layers is even, the stratum 
functionale makes odd number the imprint foil 1 for forged prevention of this example. Since color change 
becomes variegated by furthermore forming the coloring layer 9 in the ink of a ceramic or colored 
transparence and it becomes legible, the forged prevention effectiveness improves. 

[0031] If control of thickness is possible for the stratum functionale 4, it can use any membrane formation 
approaches. Dry process is excellent in generation of a thin film especially, and the physical gaseous-phase 
depositing methods, such as the usual vacuum deposition method and sputtering, and the chemical gaseous- 
phase depositing method like a CVD method can be used for this. 

[0032] The thickness of the stratum functionale 4 has desirable 1 micrometer or less in total. It is because it 
may become lacking in flexibility if 1 micrometer is exceeded, and a crack may arise in the stratum 
functionale 5. 

[0033] The adhesive property of a glue line 6 is larger than the adhesive property of the above-mentioned 
partial formation stratum disjunctum 3, and if the touching stratum functionale 3 is not deteriorated or it 
does not risk, it can usually use the adhesives used. For example, although there are a vinyl chloride vinyl 
acetate copolymer, acrylic adhesives, a polyester system polyamide, etc., it is not limited to these. 
[0034] Drawing 2 is the sectional view showing the condition before and after exfoliation of the brittle seal 
1 of this invention, and it comes to carry out the laminating of a base material 2, the partial formation 
stratum disjunctum 3 formed in the shape of a pattern, the stratum functionale 4, and the glue line 5 one by 
one. Only the part of the brittle seal 1 by which the partial formation stratum disjunctum 3 was formed in the 
field of the pasted up object 12 remains by pasting up the adhesion side of the brittle seal 1, and the adhesion 
side of the pasted up object 12, as shown in drawing 5 , and only the part by which the stratum functionale 4 
was destroyed remains in the brittle seal 1 , and the forged prevention pattern 1 0 appears from these because 
this partial formation stratum disjunctum 3 forms in the shape of a pattern. 

[0035] Similarly, drawing 4 is the sectional view showing the condition before and after exfoliation of the 
brittle seal 1 1 of other examples of this invention, and it comes to carry out the laminating of a base material 
2, the partial formation stratum disjunctum 3 formed in the shape of a pattern, the stratum functionale 4, the 
coloring layer 8, and the glue line 6 one by one. Only the part of the brittle seal 1 by which the partial 
formation stratum disjunctum 3 was formed in the field of the pasted up object 12 remains by pasting up the 
adhesion side of the brittle seal 1 , and the adhesion side of the pasted up object 12, as shown in drawing 5 , 
and only the part by which the stratum functionale 4 was destroyed remains in the brittle seal 1 , and the 
forged prevention pattern 10 appears from these because this partial formation stratum disjunctum 3 forms 
in the shape of a pattern. 

[0036] As the formation approach of the shape of a pattern of the partial formation stratum disjunctum 3, it 

can form by well-known gravure etc. conventionally. 

[0037] 

[Example] Hereafter, an example is given and this invention is explained to a detail. In addition, the visible 
spectrum of the brittle seal created for the comparison with the brittle seal of created this invention and the 
brittle seal of this invention was measured with ultraviolet and a visible spectrophotometer, as shown in 
drawing 5 , the brittle seal which has the partial formation stratum disjunctum which had the pattern formed 
was produced, the pasted up object was actually pasted, and the brittle fracture test evaluated the 
desquamative state. 

[0038] Polyester film with a thickness of 20 micrometers was used for the <example 1> base material 2, and 
it formed by printing in the shape of [ as shows the partial formation stratum disjunctum 3 to drawing 3 ] a 
pattern. The silicon dioxide was used as a low refractive-index layer 7, zinc sulfide was used for the stratum 
functionale 4 as a high refractive-index layer 6, and the number of layers was made into five layers. Total 
thickness could be 1 micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 
was formed and it considered as the seal. 

[0039] The configuration of the brittle seal of this example and the condition of a layer, and an evaluation 
result are shown in Table 1. Moreover, the visible spectrum of this seal is shown in drawing 6 . The main 
wavelength of absorption of the light perpendicular to a film was 550nm, and when incidence of the light 
was carried out from the include angle of 45 degrees, main wavelength was shifted to the low wavelength 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/25/2006 



JP,07- 146650, A [DETAILED DESCRIPTION] 



Page 5 of 10 



side, and produced color change. In addition, this seal had the function as a brittle seal enough. 
[0040] Polyester film with a thickness of 20 micrometers was used for the <example 2> base material 2, and 
the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. The silicon 
dioxide was used as a low refractive-index layer 7, the titanium dioxide was used for the stratum functionale 
4 as a high refractive-index layer 6, and the number of layers was made into five layers. Total thickness 
could be 1 micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 was 
formed and it considered as the seal. The configuration of the brittle seal of this example and the condition 
of a layer, and an evaluation result are shown in Table 1 . The main wavelength of absorption of the light 
perpendicular to a film was 550nm, and when incidence of the light was carried out from the include angle 
of 45 degrees, main wavelength was shifted to the low wavelength side, and produced color change. In 
addition, this seal had the function as a brittle seal enough. 

[0041] Polyester film with a thickness of 20 micrometers was used for the <example 3> base material 2, and 
the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. The silicon 
dioxide was used as a low refractive-index layer 7, the zirconium dioxide was used for the stratum 
functionale 4 as a high refractive-index layer 6, and the number of layers was made into five layers. Total 
thickness could be 1 micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 
was formed and it considered as the seal. The configuration of the brittle seal of this example and the 
condition of a layer, and an evaluation result are shown in Table 1 . The main wavelength of absorption of 
the light perpendicular to a film was 550nm, and when incidence of the light was carried out from the 
include angle of 45 degrees, main wavelength was shifted to the low wavelength side, and produced color 
change. In addition, this seal had the function as a brittle seal enough. 

[0042] Polyester film with a thickness of 20 micrometers was used for the <example 4> base material 2, and 
the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. Magnesium 
fluoride was used as a low refractive-index layer 7, zinc sulfide was used for the stratum functionale 4 as a 
high refractive-index layer 6, and the number of layers was made into five layers. Total thickness could be 1 
micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 was formed and it 
considered as the seal. The configuration of the brittle seal of this example and the condition of a layer, and 
an evaluation result are shown in Table 1. The main wavelength of absorption of the light perpendicular to a 
film was 550nm. When incidence of the light was carried out from the include angle of 45 degrees, main 
wavelength was shifted to the low wavelength side, and produced color change. In addition, this seal had the 
function as a brittle seal enough. 

[0043] Polyester film with a thickness of 20 micrometers was used for the <example 5> base material 2, and 
the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. Magnesium 
fluoride was used as a low refractive-index layer 7, the titanium dioxide was used for the stratum functionale 
4 as a high refractive-index layer 6, and the number of layers was made into five layers. Total thickness 
could be 1 micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 was 
formed and it considered as the seal. The configuration of the brittle seal of this example and the condition 
of a layer, and an evaluation result are shown in Table 1 . The main wavelength of absorption of the light 
perpendicular to a film was 550nm. When incidence of the light was carried out from the include angle of 45 
degrees, main wavelength was shifted to the low wavelength side, and produced color change. In addition, 
this seal had the function as a brittle seal enough. 

[0044] Polyester film with a thickness of 20 micrometers was used for the <example 6> base material 2, and 
the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. Magnesium 
fluoride was used as a low refractive-index layer 7, the zirconium dioxide was used for the stratum 
functionale 4 as a high refractive-index layer 6, and the number of layers was made into five layers. Total 
thickness could be 1 micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 
was formed and it considered as the seal. The configuration of the brittle seal of this example and the 
condition of a layer, and an evaluation result are shown in Table 1 . The main wavelength of absorption of 
the light perpendicular to a film was 550nm. When incidence of the light was carried out from the include 
angle of 45 degrees, main wavelength was shifted to the low wavelength side, and produced color change. In 
addition, this seal had the function as a brittle seal enough. 

[0045] Polyester film with a thickness of 20 micrometers was used for the <example 7> base material 2, and 
the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. The magnesium 
oxide was used as a low refractive-index layer 7, zinc sulfide was used for the stratum functionale 4 as a 
high refractive-index layer 6, and the number of layers was made into five layers. Total thickness could be 1 
micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 was formed and it 
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considered as the seal. The configuration of the brittle seal of this example and the condition of a layer, and 
anevaluation result are shown in Table 1. The main wavelength of absorption of the light perpendicular to a 
film was 550nm. When incidence of the light was carried out from the include angle of 45 degrees, main 
wavelength was shifted to the low wavelength side, and produced color change. In addition, this seal had the 
function as a brittle seal enough. 

[0046] Polyester film with a thickness of 20 micrometers was used for the <example 8> base material 2, and 
the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. Magnesium 
oxide was used as a low refractive-index layer 7, the titanium dioxide was used for the stratum functionale 4 
as a high refractive-index layer 6, and the number of layers was made into five layers. Total thickness could 
be 1 micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 was formed 
and it considered as the seal. The configuration of the brittle seal of this example and the condition of a 
layer, and an evaluation result are shown in Table 1 . The main wavelength of absorption of the light 
perpendicular to a film was 550nm. When incidence of the light was carried out from the include angle of 45 
degrees, main wavelength was shifted to the low wavelength side, and produced color change. In addition, 
this seal had the function as a brittle seal enough. 

[0047] Polyester film with a thickness of 20 micrometers was used for the <example 9> base material 2, and 
the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. Magnesium 
oxide was used as a low refractive-index layer 7, the zirconium dioxide was used for the stratum functionale 
4 as a high refractive-index layer 6, and the number of layers was made into five layers. Total thickness 
could be 1 micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 was 
formed and it considered as the seal. The configuration of the brittle seal of this example and the condition 
of a layer, and an evaluation result are shown in Table 1 . The main wavelength of absorption of the light 
perpendicular to a film was 550nm. When incidence of the light was carried out from the include angle of 45 
degrees, main wavelength was shifted to the low wavelength side, and produced color change. In addition, 
this seal had the function as a brittle seal enough. 

[0048] Polyester film with a thickness of 20 micrometers was used for the <example 10> base material 2, 
and the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. Magnesium 
fluoride was used as a low refractive-index layer 7, the titanium dioxide was used for the stratum functionale 
4 as a high refractive-index layer 6, and the number of layers was made into five layers. Total thickness 
could be 1 micrometer. After forming the stratum functionale 4 in a base material 2, the coloring layer 8 and 
the glue line 5 were formed on it, and it considered as the seal. The configuration of the brittle seal of this 
example and the condition of a layer, and an evaluation result are shown in Table 1 . Moreover, the visible 
spectrum of this brittle seal is shown in drawing 7 R> 7. The main wavelength of absorption of the light 
perpendicular to a film was 550nm. When incidence of the light was carried out from the include angle of 45 
degrees, main wavelength was shifted to the low wavelength side, and produced color change. In addition, 
this seal had the function as a brittle seal enough. 

[0049] Polyester film with a thickness of 20 micrometers was used for the <example 1 1> base material 2, 
and the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. The calcium 
fluoride was used as a low refractive-index layer 7, the cerium dioxide was used for the stratum functionale 
4 as a high refractive-index layer 6, and the number of layers was made into five layers. Total thickness 
could be 1 micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 was 
formed on it and it considered as the seal. The configuration of the brittle seal of this example and the 
condition of a layer, and an evaluation result are shown in Table 1 . The main wavelength of absorption of 
the light perpendicular to a film was 550nm, and when incidence of the light was carried out from the 
include angle of 45 degrees, main wavelength was shifted to the low wavelength side, and produced color 
change. In addition, this seal had the function as a brittle seal enough. 

[0050] Polyester film with a thickness of 20 micrometers was used for the <example 12> base material 2, 
and the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. The calcium 
fluoride was used as a low refractive-index layer 7, tantalum oxide was used for the stratum functionale 4 as 
a high refractive-index layer 6, and the number of layers was made into five layers. Total thickness could be 
1 micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 was formed on it 
and it considered as the seal. The configuration of the brittle seal of this example and the condition of a 
layer, and an evaluation result are shown in Table 1 . The main wavelength of absorption of the light 
perpendicular to a film was 550nm, and when incidence of the light was carried out from the include angle 
of 45 degrees, main wavelength was shifted to the low wavelength side, and produced color change. In 
addition, this seal had the function as a brittle seal enough. 
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[0051] Polyester film with a thickness of 20 micrometers was used for the <example 13> base material 2, 
and the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. The calcium 
fluoride was used as a low refractive-index layer 7, the zinc oxide was used for the stratum functionale 4 as 
a high refractive-index layer 6, and the number of layers was made into five layers. Total thickness could be 
1 micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 was formed on it 
and it considered as the seal. The configuration of the brittle seal of this example and the condition of a 
layer, and an evaluation result are shown in Table 1 . The main wavelength of absorption of the light 
perpendicular to a film was 550nm, and when incidence of the light was carried out from the include angle 
of 45 degrees, main wavelength was shifted to the low wavelength side, and produced color change. In 
addition, this seal had the function as a brittle seal enough. 

[0052] Polyester film with a thickness of 20 micrometers was used for the <example 14> base material 2, 
and the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. Cerous 
fluoride was used as a low refractive-index layer 7, indium oxide was used for the stratum functionale 4 as a 
high refractive-index layer 6, and the number of layers was made into five layers. Total thickness could be 1 
micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 was formed on it 
and it considered as the seal. The configuration of the brittle seal of this example and the condition of a 
layer, and an evaluation result are shown in Table 1 . The main wavelength of absorption of the light 
perpendicular to a film was 550nm, and when incidence of the light was carried out from the include angle 
of 45 degrees, main wavelength was shifted to the low wavelength side, and produced color change. In 
addition, this seal had the function as a brittle seal enough. 

[0053] Polyester film with a thickness of 20 micrometers was used for the <example 15> base material 2, 
and the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. Cerous 
fluoride was used as a low refractive-index layer 7, indium oxide was used for the stratum functionale 4 as a 
high refractive-index layer 6, and the number of layers was made into five layers. Total thickness could be 1 
micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 was formed on it 
and it considered as the seal. The configuration of the brittle seal of this example and the condition of a 
layer, and an evaluation result are shown in Table 1 . The main wavelength of absorption of the light 
perpendicular to a film was 550nm, and when incidence of the light was carried out from the include angle 
of 45 degrees, main wavelength was shifted to the low wavelength side, and produced color change. In 
addition, this seal had the function as a brittle seal enough. 

[0054] Polyester film with a thickness of 20 micrometers was used for the <example 16> base material 2, 
and the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. Cerous 
fluoride was used as a low refractive-index layer 7, the cerium dioxide was used for the stratum functionale 
4 as a high refractive-index layer 6, and the number of layers was made into five layers. Total thickness 
could be 1 micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 was 
formed on it and it considered as the seal. The configuration of the brittle seal of this example and the 
condition of a layer, and an evaluation result are shown in Table 1. The main wavelength of absorption of 
the light perpendicular to a film was 550nm, and when incidence of the light was carried out from the 
include angle of 45 degrees, main wavelength was shifted to the low wavelength side, and produced color 
change. In addition, this seal had the function as a brittle seal enough. 

[0055] Polyester film with a thickness of 20 micrometers was used for the <example 17> base material 2, 
and the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. Aluminum 
fluoride was used as a low refractive-index layer 7, tantalum oxide was used for the stratum functionale 4 as 
a high refractive-index layer 6, and the number of layers was made into five layers. Total thickness could be 
1 micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 was formed on it 
and it considered as the seal. The configuration of the brittle seal of this example and the condition of a 
layer, and an evaluation result are shown in Table 1. The main wavelength of absorption of the light 
perpendicular to a film was 550nm, and when incidence of the light was carried out from the include angle 
of 45 degrees, main wavelength was shifted to the low wavelength side, and produced color change. In 
addition, this seal had the function as a brittle seal enough. 

[0056] Polyester film with a thickness of 20 micrometers was used for the <example 18> base material 2, 
and the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. Aluminum 
fluoride was used as a low refractive-index layer 7, the zinc oxide was used for the stratum functionale 4 as 
a high refractive- index layer 6, and the number of layers was made into five layers. Total thickness could be 
1 micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 was formed on it 
and it considered as the seal. The configuration of the brittle seal of this example and the condition of a 
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layer, and an evaluation result are shown in Table 1 . The main wavelength of absorption of the light 
perpendicular to a film was 550nm, and when incidence of the light was carried out from the include angle 
of 45 degrees, main wavelength was shifted to the low wavelength side, and produced color change. In 
addition, this seal had the function as a brittle seal enough. 

[0057] Polyester film with a thickness of 20 micrometers was used for the <example 19> base material 2, 
and the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. Aluminum 
fluoride was used as a low refractive-index layer 7, indium oxide was used for the stratum functionale 4 as a 
high refractive-index layer 6, and the number of layers was made into five layers. Total thickness could be 1 
micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 was formed on it 
and it considered as the seal. The configuration of the brittle seal of this example and the condition of a 
layer, and an evaluation result are shown in Table 1 . The main wavelength of absorption of the light 
perpendicular to a film was 550nm, and when incidence of the light was carried out from the include angle 
of 45 degrees, main wavelength was shifted to the low wavelength side, and produced color change. In 
addition, this seal had the function as a brittle seal enough. 

[0058] Polyester film with a thickness of 20 micrometers was used for the <example 20> base material 2, 
and the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. The 
aluminum oxide was used as a low refractive-index layer 7, the zinc oxide was used for the stratum 
functionale 4 as a high refractive-index layer 6, and the number of layers was made into five layers. Total 
thickness could be 1 micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 
was formed on it and it considered as the seal. The configuration of the brittle seal of this example and the 
condition of a layer, and an evaluation result are shown in Table 1 . The main wavelength of absorption of 
the light perpendicular to a film was 550nm, and when incidence of the light was carried out from the 
include angle of 45 degrees, main wavelength was shifted to the low wavelength side, and produced color 
change. In addition, this seal had the function as a brittle seal enough. 

[0059] Polyester film with a thickness of 20 micrometers was used for the <example 21> base material 2, 
and the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. The 
aluminum oxide was used as a low refractive-index layer 7, the cerium dioxide was used for the stratum 
functionale 4 as a high refractive-index layer 6, and the number of layers was made into five layers. Total 
thickness could be 1 micrometer. After forming the stratum functionale 4 in a base material 2, the glue line 5 
was formed on it and it considered as the seal. The configuration of the brittle seal of this example and the 
condition of a layer, and an evaluation result are shown in Table 1 . The main wavelength of absorption of 
the light perpendicular to a film was 550nm, and when incidence of the light was carried out from the 
include angle of 45 degrees, main wavelength was shifted to the low wavelength side, and produced color 
change. In addition, this seal had the function as a brittle seal enough. 

[0060] Polyester film with a thickness of 20 micrometers was used for the <example 22> base material 2, 
and the partial formation stratum disjunctum 3 was formed by printing in the shape of a pattern. The 
aluminum oxide was used as a low refractive-index layer 7, the titanium dioxide was used for the stratum 
functionale 4 as a high refractive-index layer 6, and the number of layers was made into five layers. Total 
thickness could be 1 micrometer. After forming the stratum functionale 4 in a base material 2, the coloring 
layer 8 and the glue line 5 were formed on it, and it considered as the seal. The configuration of the brittle 
seal of this example and the condition of a layer, and an evaluation result are shown in Table 1. Moreover, 
the visible spectrum of this brittle seal is shown in drawing 7 . The main wavelength of absorption of the 
light perpendicular to a film was 550nm. When incidence of the light was carried out from the include angle 
of 45 degrees, main wavelength was shifted to the low wavelength side, and produced color change. In 
addition, this seal had the function as a brittle seal enough. 

[0061] Polyester film with a thickness of 20 micrometers was used for the <example 1 of comparison> base 
material, and stratum disjunctum was formed by printing in the shape of a pattern. Magnesium fluoride was 
used as a low refractive-index layer, the titanium dioxide was used for the stratum functionale as a high 
refractive-index layer, and the number of layers was made into three layers. Total thickness could be 1 
micrometer or less. After forming the stratum functionale in a base material, the glue line was prepared and 
it considered as the seal. 

[0062] The configuration of the brittle seal of this example of a comparison and the condition of a layer, and 
an evaluation result are shown in Table 1 . Moreover, the visible spectrum of this imprint foil is shown in 
drawing 8 . The main wavelength of absorption of the light perpendicular to a film was 550nm. Change of a 
color was not clear, although main wavelength was shifted to the low wavelength side when incidence of the 
light was carried out from the include angle of 45 degrees. In addition, this seal had the function as a brittle 
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seal enough. 

[0063] Polyester film with a thickness of 20 micrometers was used for the <example 2 of comparison> base 
material, and stratum disjunctum was formed by printing in the shape of a pattern. Magnesium fluoride was 
used as a low refractive-index layer, the titanium dioxide was used for the stratum functionale as a high 
refractive-index layer, and the number of layers was made into seven layers. Total thickness could be 1.5 
micrometers. After forming the stratum functionale in a base material, the glue line was prepared and it 
considered as the seal. The configuration of the brittle seal of this example of a comparison and the 
condition of a layer, and an evaluation result are shown in Table 1 . The main wavelength of absorption of 
the light perpendicular to a film was 550nm. When incidence of the light was carried out from the include 
angle of 45 degrees, main wavelength was shifted to the low wavelength side, and produced color change. 
However, since there were many number of layerses, the adhesion of the stratum functionale to a base 
material was bad, and the crack arose in the stratum functionale by bending further. 
[0064] 
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invention is not limited to those examples, is freely changed within technical limits indicated to the claim, 

and can constitute the stratum functionale. 

[0066] 

[Effect of the Invention] By preparing partial formation stratum disjunctum, the stratum functionale, and a 
glue line one by one on a base material, and carrying out the laminating of two or more ceramic ingredients 
with which refractive indexes differ the stratum functionale further to specific thickness, the brittle seal of 
this invention shows the property of making the beam of light of a specific wavelength field reflect or 
penetrate, and since the thickness of the stratum functionale changes, the optical path length in a thin film 
changes, and the color of the transmitted light or the reflected light can change and be seen [ a seal / with the 
include angle to see ]. Since colors differ by this and it is visible, distinction is easy and demonstrates forged 
tightness. 

[0067] Moreover, when the seal was removed, while other layers exfoliated from stratum disjunctum by 
stratum disjunctum, once destroying the part of other layers which are not in contact with stratum 
disjunctum, and the part's remaining in the stuck body, being in the condition of having adhered to the seal 
with which another side exfoliated and pasting up, it turns out that it exfoliated. 

[0068] Moreover, without having a bad influence on change of the color of the transmitted light or the 
reflected light by forming a coloring layer in a lower layer, a seal can be colored, it is more legible and the 
class of color can be chosen. 

[0069] By furthermore making stratum disjunctum into the shape of a pattern, such as specific pattern, mark, 
alphabetic character, etc., the specific pattern which has the property of the above-mentioned stratum 
functionale can be formed. 

[0070] The outstanding effectiveness it is ineffective on the above conventional brittle seals with the very 

high forged prevention effectiveness is done so. 

[0071] 

[Translation done.] 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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-igftliii, ggft7;l/5^7A, ggftv^*S/7A<DI,> 
"f ftfr O iok »ftffilB<Offl*^t>*fr 6 4 5 ttHftT' 
fcsc 1, 2 3B*o8ttts/-;l/. 

[11**1 0] mVffimt>\ 7>yftv^i/«7A, 7 
•yft*;l/^7A, 7-yft-fc'J7A, 7-yft7;I/S^7 
A, -Kfta^> I?ft7;l/^7A, Htvn'>7A 
O^-f ft fr O t O Kft-T y i/*7 A©IB#£fc-&fr 64 50 
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[»**i i] mmmmt>\ m^mom***?*? 
[it**i 2] mm&ftBmmmwz-ymmi& 

?ftT45Ct*^®i:-rSfi**K 2lB«0§ltt'> 
[000 1] 

[0 0 0 2] 

1" S c i: ^H** t o«r*»T* a c t ©KM i: L T» 
fifclS O o*J S c tc J: 0 , **J i: «**E»JT'* 5 «t 

T, «£$fctt9]#J8ffi©*iE?iJffl, Si/^ia^afcfc 
S^i*ft*^fcJ:a«Ji«:H%Hllfc-rsc4:^ Kit 

[0003] z%\zmmmmwm. sitawm 

4 ifx *J Z frtmnmmn £. 0 , ±IB L «fc 5 4«&SB4 

-r*c,!;froI^i:4D, C(D J: 5 4Sffj(cWJs5LT, An 
Ifi**K«IBftU «k0a«-«Ji*Hlifc-rSJ:5 

473[6]{Cfe§ 0 

[0 0 0 4] ^p a p(c^5ott*fctt4©T\ «J 

ftt^-rt^A, /A<^toft*J:9(c4D, CT^ffU'J 
-7S* P Afr 6 4 5 ft fc i/-;l/fr 

3 0 cfttt!hD^AiB«ig:iaia«li:*J«L, xy#x 
tolfc <k 0 ^«4Mfr 5IffiT*fe S t^o %)^itm LTV 

fr, «iHi*J(i»fl<feH*i:4*«fc-5K«»*S«ftTi3 
0, ffiffli**i:UT*-K, ««, liEW#^4H{c-)t 

as c n*w«-r s i: *a ^ Ao-»e t 

<^i*frfi6«^ft*iii:T% 0IJifc^T*4<, &B4 
iftip°pfc4A, 6 frO^frto^. 6 ftfcc tfr, -ST'WgiJ 

[0 0 0 5] £<D£o%MmWli:LT. H^BS4 6- 
4 4 3 2*t&$8fCge«£ftScfc5{C, jgB^757s^-y 

*S«o«fliJf«:a5iH»fcil«iB*»*t, ^ftfr/^-y 
SfcH^¥3-7 3 7 2^*K8B«*ft*«k?K, S 

6fct*n^¥ 4-17554 n'Amctmznz <k ^ 
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[0006] *JH»±«i*fli*feS'-;Wc*t> 
flUa^WBULtc < ir\ JWIOflliftic <fc t> ft&ffiiMMBtf 
[000 7] 

[|&W#IBftL±5fc-r3SH] L*»bft««6, JUS* 
tt, ahu^AKa^ftifKWWlBJIl-e**^ ft 

[0008] $e>(c±iBLfc§iMe^/^-y-yyu 
h 3 pm&m±temi'- h awit-r s c tic «t 

[0009] =tcx^m\ts mffifc^ffimmfttv) 
mmmmx&zt t mwmwmmKz---? 

< fc-fe? 5 vtxttmm UT4*3tt?WftflBfii»«l»Jt 
[0 0 10] 

nnw\ stt±tc»»««iwWv men. sum*** 30 

[0 0 1 1] »*«2{c|BSc^n?.fiB^«> IS*«1IS 

hst^b t ©ffl*^t>-&^ e> a 5 c t t -r sflfett 

[0 0 12] W*«3fc|EKSn5aWtt> W*«K 

*3*7 5v**m0fMH*T-fc9, froigj/SSr^Bt 40 
fgfflflr^H t cDffl&^fctf 6BB LT ft § c t £ 

[0 0 13] tt*«4E«<D?8Bm±, ISfll, 2E« 

(Dmn^tamtLx, mmmmt>\ 7v<£*y*i/* 

A, 7y<k#;t'>'7A, 7-y{k-fel>7A, 7-yfk7/U5 
^7A, rftftm SHk7;U^72^ Mfcvy** 
7 AcD^-fn^O- tot 8Sfl:ffi»offl*^*)-&^ 6 * s 

[0 0 14] M^5£KO£ltili* IS** K 2E« 
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A> 7y<k#;l/>'7.k, 7-y{k-tr'J7A, 7«y{k7;l/5 
~7A, -RftasR, tg{k7;bS^7A, «ft7?**y 
7 1*<D tXfrV t-Dt ~mt SMo - 7 A<Dffl#£b 
6 & 5 «JlftT*& 5 C t Z&m 1 t SJttt i/-)\>X' 

[0 0 15] IS*«6fB«©^W{±, IS#*K 2E« 
OHW**J»i: UT, jffiEttfiEBtf. 7-y{kvy*v'7 
A> 7-y{bb;l/v'7A, 7-yfk-tr'J7A, 7-y<k7;l^ 

9 A<D^-f n*^t> tot r&fk^ * ytD8§&-&fr-£fr £ 
&S«Jf t*ftWLt?Z>m&i'->l'X'&Z 0 
[0 0 16] »««7E«0»Wtt, »*«K 2EK 
®fSH3**MS t LT, JfflE«ME£tf, 7<y{k"?7*>'7 
A, 7-y{k7j;l/v"y-2^ 7>y{k-fe'J7A, 7-yfk7;l^ 
^7A, rgffklif^ ®{k7;l/=-^7A, Kfkv^^ 
7A©^-rn^DtotrKfk-tr'J 7A<Dffl#-&fr-efr 

6 * § & S c t t t SMfe 

[0 0 17] M$38Gtt4)9Blti& i^l, 2te«t 
©fgfWfcmfllkLT, HuE$fitgtf, 7*y{k^7*>'7 
A, 7>yfk*;l/->7A, 7>yfk-tr'J7A, 7-y{k7;l/^ 

^7a, -mitmm, mitr^-vi*. 

7 A©i ^-f n^o- 1 o t &fk ^ > ^ ;i/offl*^*5-a-*> e> 

[0 0 18] m$£9Ett®R9!& W*S K 2IB«c 
OliB^^Bii^tbT, KtSattffiAA^ 7-y{kv^v/7 
A> 7«y{k*;l/^7A, 7>y{k-trU7As 7«y{k7yl/5 
^7A, -^{kS^> *{k7;i/5-«>A, Kfkv^s/ 

7 A<DV^-rn^D t O t K{kffi& v Offl^^ t>^*^ 5) * 5 

[0019] ts*«i oaH«o«Wfi> ai#«i, 2 ib 
«©i8w^HtiiitbT. ttcmeji^ 7-yfkvy^^ 

7A, 7-yfk*;U^7A, 7-yfk-bU7A, 7-y{k7;U 
^-7A, -KikS^. IHk7;l^r.7A, MMTf* 

> 7 kwrnfrv t-otm^y^h omfr-g, t># 

[0 0 2 0] It** 1 1 IBicO^fi, 1 , 2IB 

«i2ie«oaw«:, ii*«i, 2 iBKoaw&aoffifc 
lx, mi&ftBmmmw^-ymzB&znxrj. 

So 

[00 2 1] 

* tili®#T^©-b7 ^ -y ^%S:5Jcffl*^t)-&sc tT* 

<&m<o&&mi$.<Dfti&*jx.M& % i/ ^ tt^i $ -a- 5 1 ^ 9 
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■WtfSfcTSfcfe, mm. 5ftt<D&8M*W'>7 h 

So 

[0 0 2 2] $fc*J(fflfc«fcoT, iz-JlZMtfitt* 
[0 0 2 3] S6fcT»e«feJi*#j8T3Cfcfc«k 

[0 0 2 4] WT, *f2W*BiBteS^*§¥IIHfcSW|-r 
■So 0 1 tt*»WOittt'>-/l'0«l*«*^ , r»fBiB|-P* 

mM'&<VV3&*7rs?Wmm?$>r>, 0 5te02&tf04 20 

Kit hfrzmtfvymv&Zo 

[0 0 2 5] 0 1 <D l «*%WO)ifetti/-;l/T-fe0, 8 
[0 0 2 6] ^fcH3fi*«WOflSO^i»WO)lttt'>- 

;n icr>«s^^-r»Tffi0T-fe'3, s*r2±»cgj«-«ja 

S«3, ttft£ff4. *feB5, gll5««IJ 

nri/^o «^4tiiSs@»T^)i6fc{g®fiT$g7*^ 

&S-fe-5^-y^)iT-&So SfcSW2(Ofe9-73COffi}c 

TtStfSC 40 
[0 0 2 7] 8#2«:, cn£jILT$BM4£JIS<D 

Ct&oJIigT'i&So 
[0 0 2 8] ffi$H&j£ftljftJI3(i, 

?<&tt4uf&e>-f, cofflfl*»ftL^ s#2© so 
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mtixmc'&^$><DT>&t\lI <^fr&S &<DT'&o T t £ 

TffliJ*'0< i><DT'hm £ < , • • 

[0 0 2 9] «<SI»4ttJBlfr*OaftS'fe7 5y*%5E 

fiHSf^S 8 Lt> MbV$r*«>*A (ffl#T* n = 

1.6), riKtS* (n=l. 5) , 

7A(n=l. 4) cDd^O-Ot, igia#T^H 7 £ L 

t, -mitf-fy (n = 2. 4) , rUt^n-^A 

(n = 2. 0) , mt®.f& (n = 2. 3) (Do*><D—D 

4(i, ±iE<Dii#£fr^fr£&S)f£if$^tSCi:t> 

[0030] c <D®mm 4 fcmj£©»s«i«©)fc»&5 

W&S WijgjgS Hts c i: * <=> XS\z.n.Z>ftWkUz- S c 
tt£fSJf-f S 0 0 l ©ftJilRitffllE^IS l <DU 

mm 4 u -r-X'immmv&^rctb. c 
€ 4 tcjg-f *^ttiMHff*-?&«cj:tfa£U'. - 
iswtc^^ttteiistc^uT^ftf So *^«ifiiio» 

feaWO'T >*fc «k 0 9 £fSttS c i: J: K> fe^ 
tfifo±.t So 

[o o 3 1 ] tMi« 4 ti«ypo»j»*<Rr^-e*nif , ^ 

A^S^Tjffifcffl^SC^^pJ^T'feSo **^t» 

«y ^ u y ^?©*awaffltff rna^ c v d 

[00 3 2] 4 cOHJSte^ti-T' l n mWWSS 

L^ 0 l /im£iS*S^IX14f;:£L<&9, «|fig«5 

[0033] sawett^oss^tt^iBaJiMBfisauK 

^ifA^feS*' 1 , Cft&KKB^SnSfccDT-tifcl^. 
[00 3 4] 02 (±*^B^cOBfe14i/-;l/ 1 ©IHJfSfjttfc 
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$au zrzm&y-n i lammm 4 <D®mz nrzi$ 

[0035] mmm 4 it^mcomnmrnrntDm^y 
-)i i i m\mmwm^st mmmx-$> k> , s# 2 . 10 

*fe«8, &«B6WM»«£tlT&3o £©3^ 

? (tsiit>'-^ 1 (ommmmmM 1 2 cd^#b^ 
[oo3 6] »»«jafii«a3o/^-y«o«riws 

[0 0 3 7] 

[nsi0>j] ut. *%wz, mmmttmfTumicmw 

[0 0 3 8] <HSSfi»Jl>SW2Kttff?2 0pmOjR 30 

tf 0 3 (c^-r <k a %^*-ymcm\ic x k> bul Ltz 0 
mmm 4 icimmttmm 1 1 Lx-m<tmmz. &/s#r 

1 n m t Ltzo m 2 immm 4 zbi& l 

[0039] *nmm<»m&i/-)\><»mimxsm<oft 

^L>$gti5 5 0 nmT'$!) s PMft;&45fi0£§Jt <fc <0 40 
[0 0 4 0] <HSE0>J 2 >Sfcf 2 (CfiffS 2 0 /im<Z)# 

7 i: bT-^ita^^, femffimm 6 1 Lx-wnt** 

>*ttfflU JB®S«5JBfcLfc. dSKOJKWi l (ira 
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ft,(OW&<Dtp>b&mit 5 5 0 n mT'fet), RT«}t%45S 
[00 4 1] <HM'J3>Stf 2(C(iP^2 0 /iin(D# 

->tt{c9igijfc«k QB&Lrco mmm a icimmtfrmm 
7 1 Lr-wtsmz. &mm*M 6 1 Lx-&itvti> 

a-«>A*«fflU *©»tt5*i:L;fco ^©liJifi 

s 5 zmis-frt Ltc 0 *mmm<ojim^-^(omf& 

RVm<DttWi. tMMSS** l fc^To 7 Elegit 
ftBTffiJtO'RiRO'f 'tififitt 5 5 0 n mt'fet), rHI31£ 

[0 0 4 2] <HSE^J4>SW2tlii?$ 2 0 /imCD^ 

- ymcmnc &k>bi$. bfc 0 4 1 Bfijetf** 

5 y-)l t L fco *Hfi(ifi?iJ(0)ltt ^>-;l/co«figS 

RlS)l£0(»iR©*^Kfif4 5 5 0 nmT-feofCo RjfflJt 

■>7hU feSfb^4Ufc„ u<D->-;KiM-> 

[0 0 4 3] <H«5095 >»#2fCttAHS 2 0 /tmO# 

-ytttfliMtcJ: L-fco ^hIH 4 fctifgJSflWUl 
7i:LT7-vfbvy^i/9A%, iiffi^S6i:LT- 

til (imiU. »tt2f«:*te»4***SLfcfci:, % 
fiftRlfiyeOKlRWl' 4l»ififi« 5 5 0 n mT'feo/Co W 

MicyyhL. fe^lb^^Cfco c<Di/-Mtm 
[0 0 4 4] <Hffi^j6>»tJ2fCliJ5?2 0 /imCD,-K 

- y«t aiMK £.*)Bf$. Ltco mmm 4 k liffiasf *ji 

Kfb^;l/3x7A«:figfflL, «(D^i5St LTz 0 

(omma\ nmttrzo mti2ic®mm4*i&i&Lrz& 

AlcSa^oJti7t©©»RO c t : ''L,^S{i 5 5 0 n mt*J6o 
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[0 0 4 5] <nMm7>&tt2lCim-$2 0 fimCDX 

->mcmnz£i)B&Ltc 0 mmm a izimmmmm 
7 tLT&it?7*i/t>L.z. &®mmm6tbxmt 
&®*®mu mvm*5mtLtco summit i ^ 

mottm, wmmzkzm i k^t 0 7 ^uxac sit* bj 

tlftoeSi&O't'^&gte 5 5 0 n mT'Sot nMft% 
7hU fe^fb^Ufco c©i/-;l/fiBfe14'>- 
[0 0 4 6] <HSIfi?lj8>S«2tC(±/f$2 0/tm©4? 

-ymcmnc =t K>Bf$.Ltc 0 mmm 4 ichm^h 

1 ,tmi:Lfc 0 ^2fc®^B4£ffMLfcfc^ 

m 5 *miis-)\>t l/co *n»j©»itt^-;i/oii^ 

^rTMtIc^M^^^S^ 5 5 0 n mX'$>-Dfc 0 5Jti 

[0 0 4 7] <Hj5?S0>J9>SW2(C«®$2 0 (imO^ 
'Jx7,:r;U7^;UA£{£fflU a5^ffM*MS3^^ 

->«(cenfiii)tcj:o^b/co ®mm4icimmmmm 30 

7i:LT^tv^S/7A^ iSj/aljfr^i 6 t LT— §? 
mmit 1 /imt L/io 2 tcftggjl 4 Lfcfc 

iwmmixsmvvm. Mss^gic/Tto 7^ 

Afcgil^nJtl^co^ilXO^'DiSSli 5 5 0 n mT'&o 
/Co BMft£45Jt<DftJBtJ: <3 A*tLfc^(c^^fifi« 

[0 0 4 8] <MB0Jl 0>S**2fc{iJS£2 0/im<D 40 
#Ui7f;l/7-f;l'A^ffflU a5»*J«imUi 3 
9 - ymc EHJWc J: 0 JBJ£ L fc. ttflgff 4 fc tiffiHffi * 
S7i:LT7«y^y*'>7A^ &®ttmm 6 LT 
rutf^y^fffl U ffOSUi 5 Hi: Lfco ^tfOIS 
\ iimtbfc* &ttZK.Wm4*&t&L1t&£. 

7 fcijrfo 7-r;l/AtcSiI4mi^®ilX^4 ) 'i:>iSSti 
5 50nmf*ofc„ 5J£tt*45fi©ftfi.k (3 AULfc 50 
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[0 0 4 9] <g«0l|l 1 >aM2(C(iJ9$2 Ofim© 
^Ux7.r;l/7^r;UA^fflL, flttH£riUMM3£'{ 

M7 tLX7 vitrify J*%. ig/S#T^Jl6 t LTZ1 

mm iimtLtco mt2\cmmAitBi&Lrz3bt, 

7*/UAteS£fc^«ft©8ftiK0*'Mfcfi»i 5 5 0 n m 
[0 0 5 0] <HSS0lJl 2>m^2iatmiE 2 0 nm<D 

* - y eh»J{c J: *) vtc 0 mmm 4 tc t±<g]a#T$ 

ttl fimtLft. »«2fc«liS4*mLfc*i:, % 
-f ^AtcSlt^pIM^O^iRO't'^Stt 5 5 0 nmT* 

[00 51] <MMM 1 3>SW2iC{±W? 2 0 iirnO 

^? - y«tc En^ijtc J: o ^ l mmm 4 ic mmmm 
mi tLT7vit*fri>'VA*. mimmmQtLxm. 
itmmzmu mvmnsmtLtc* ^<ommm 

I*lcmmii^&ftoMt&(D$>£M&\i. 5 5 0 n mT'$ 

[0 0 5 2] <HSSt?>Jl 4>Stf2(C«J?$ 2 0/imCD 

^-y«k:9igi]fc:«k OJgjjlLfc. «Hg« 4 {cfifg^flf^ 
B7tLT7>yfk-bU«7A^ iSBf/T^S6 t LTKib 
-T^^ifflU HcoiS{(i5Hi:Lfco -&gt©)SIP 

'>-;Ko««atf»o«iB. ifii^m^a 1 fC/^-To 7 

-T^Afc£itaW1Sitt©»iK©f irifcfili 5 5 0 n mT* 
fit), RlfflJtt*45aoft««J:9A«*Lfc*&fcilJ^«S 
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[0053] <mmm \ 5>mtt2ici,mz2o nm<D 
$-vvncmmc£. omf&Ltco mmm 4 lammmm 

[0 0 5 4] <HS60IJl 6>»W2{C(iJ5$2 0 fimO 

4?«JxXT;l/7^;l/A%fl!fflU ^WtWMJf 3£^ 

* - ymc m\ic J: K>Bf$,L tc 0 mmm a iz immrn m 

Jf 7£LT7y{b-fe'J7A£, iBi/Stf 6 £ L Trg? 
<b-fe>J7A£®fflU «0»fi5BfcLfc. Mf-OliP 
til /im^L/co Stt2{c«glB4%©lSLfci6fc, * 

4 ;l/A(CSjt%oJ«7t©«RlR<Dtt>^ifiStt5 5 0 nmT' 

ttisssnifc^hu &g<k*±i;fc. c<?» 

[0 0 5 5] <IWJ 1 7>Stt2(Ctiff$ 2 0 m 

* - y#£fl]0Jfc £ 0 &$. L tco 4 {C ti{g®#T^ 

JB7 4:LT7>Wk7>I/3x«>A%, KJBStsMB6 i: LT 

»ft^>^;i/«rffifflL, mcomi5mtLfco ^(om 

7-c;l'A{cSil^Bj^)t©5SiR©4 ] 'L^S{i5 5 0 nm 
T-fe 5 , nJiStt*45fi<Z>ai6 «fc 0 MttLfcttetcPiM 
SttffiKgWfcS^hU fe^ft^^CfCo c© 

[0 0 5 6] <Hfig0>J 1 8>S#2fCteJp£ 2 0 |im© 
# u xxr;l/7 -c/l/A^ffl U gp#JSfiEip!J8M 3 

*->ttK9iwjic «fc vnmLTco mmm 4 (ctifaasf^ 

IMkSiBfcttfflU «<DgUi5Jf £Lfc 0 ^tt©«ifftt 
1 fimfcLfco g#2fC®6£/l4£fg$L/c&i:, 
9 5 4»»J^-;l/fc Lfc 0 *H»W©fltttS/ 

-;KO«llSRtfBO«!B, ff«S«*a 1 Kw-T. 7^ 
/PZ»teSfifti^«)tt©RlK©(t>4>»fiti 5 5 0 n rat'S 
•? , 5ia)t*45fi©ft««k 0 AW Lfc«£K:*iM&Stt 

[0 0 5 7] <%mm \ 9>S*t2tC&»£2 0ftm© 
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#y XT. 771/7 i'/l'A£{£fflU Sff#J&£ii]gW3*yS 
»-y«fc9lSiJfc«k»)^Lfco flMgff4(c(i<Bia9r* 
Jf 7£LT7-y{fc7;l/~x>72^ iSffift^/f 6 £ L-T 

mmit l(imfcLtitt2 fctiMEff 4 btzh 

fo 7^Atcgit&W?lft©MR©4M>igfifi5 5 0 
10 ^&fi{i{£i£fifflflfc->7hU fe£{k*£i;fco 

[0 0 5 8] <HS6^lj2 0>Stf2{C(iff$2 0/im<0 
fklSSB^fflL, ««i5«i:Lfc„ ^tfoHWfi 1 

Mcmm 5 Lfco *nmm<DM&i'- 

20 /l/0«j«2atfJio«!8, ffffiieil*« l t^fo 7-c;U 
D> Ria)t*45aoft«J: 0 AW LfciI£{c*'L««: 

[0 0 5 9] <mmm2 l >S«2tCtiff^2 O/ira© 

4? u xxt^7 f /uA^^ffl l, wftBmmm 3 

^-y^tfllBiJfcj; 0 B18, Lfco mmm 4 tctifgSfiT^ 
M7 tbxmitT/l^^yL.%, iffiS#r^ffl6i:LT- 

*<do zicmmmsitmifis-fctLrco *mmm<oM 

7 4 )\sh\cmM&^Wt<OWlW)^fofc%lt 5 5 0 nm 

*) s nwvtttm.<oft&& k> as* Ltc^ic^m 
fittfiiSfiffljts/7 h u feSfbs^ufe. c© 

[0 0 6 0] <HSg^iJ 2 2>SM 2 {ClilS? 2 0^m<D 
40 H7i:LT^b7;l/5x7A^ iS5®lff^B6 t LT~ 

wt{tf-*y*mmL. m<Dmz5mtLfc a smvf&m 
<Do*.icm&m8, »»» 5 *aa*t kbfe. *n 

5 0nmT*fcofco RlSJie^saoftfiJ: 0 A»Lfc« 
^»c^iSfitt(aiSEfiffliJti:i/7 h U €UEfk*4i;fc. 

50 X^fcc 
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[0061] <smm i >mmam s 20 n m<o$v 

[0 0 6 2] Mtmi<DM&i/-Jl'<Dmi£RVm<Dtt 

? h;l/£H8(c^-fo 7-r;l/^lcgit^oJ^3t«D®ilX© 10 
^^iSSW 5 5 0 n mT'feo/Co oJ#!ft£45Jt<DftJt <£ 

[0 0 6 3] <k.mm2>MWcimZ 2 0 iimCDXV 
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U «©S(± 7Mt Lfco ^OlUa 1 . 5 fimt L 

■f&Sfitt 5 5 0 n mt^ofc oJM7t^45jS<D^Jt J: 
0 A^Lfe^C^-L^g{i{gffiS(i!J{C^7 h U fig 

[0 0 6 4] 

[ii] 
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